Early increase in intracellular calcium during photodynamic permeabilization.
The purpose of this study was to determine if there was an early increase in intracellular Ca++ which preceded generalized lysis of thymocytes during photodynamic permeabilization. A method was developed that facilitated the simultaneous measurement in real time of permeabilization of the thymocyte cell membrane to Ca++, Mn++, and ethidium bromide during photodynamic action. Quin-2 loaded cells were illuminated in the presence of erythrosin B and the change in the fluorescence emission of the calcium-quin-2 complex was used to determine how soon and to what extent intracellular Ca++ changed following illumination. In the presence of extracellular manganese, the same system was used to determine how soon the cells became permeable to Mn++ or quin-2. It was determined that the fluorescence emission of the ethidium bromide-DNA complex was strong enough to be measured in the presence of the calcium-quin-2 complex. This enabled the concomitant determination of the elapsed time following illumination before ethidium bromide entered the cell. It was established that increased intracellular Ca++ was an early event in the photodynamic permeabilization of thymocytes that preceded permeabilization of the cell membrane to ethidium bromide, Mn++ or quin-2, or lysis.